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ABSTRACT : 

PURPOSE: To uniform the film thickness of an organic film 
layer', centred and 

optimize trie energy distribution of the hole to be injected, 
and improve 

luminance and efficiency by using a titanium oxide thin film 
as a part or the 

whole of the hole transport layer of a light emitting 
e 1 ement . 

CONSTITUTION: A titanium oxide film 103 is formed by 
sputtering 2 0nm thick on a 

transparent conductive film (I TO) 132 having a sheet 
resistance 1 O&Omega ; 

formed on a glass base 101. A hole injecting layer 104 of 
diamine de rivat lve 

(TPB) is formed thereon 50nm thick, a light emitting layer 
10 5 of aluminium 

chelate (Alg<33>3</S3>) is formed by vacuum evaporation, and 
a Ag : Mg metal 

electrode 106 is formed. By changing the oxygen composite 
quantity of the 

titanium oxide, the energy gap and conductivity can be 
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changed. The quantity 

and energy distribution of the holes injected from the 
titanium oxide to the 

organi: film are controlled and optimized to improve light 

emitting 

^haracterist ic . 
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DFTAIFHD INSCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention) this invention relates to a self-photogenesis tvpe device. 
[0002] 

[Prior art] At the conventional light emitting device, it is Provisional Publication No. 57-51781. for 
example. Since the luminous layer was grown up like a number official report on another organic layer 
grown up on the conductive thin film and the conductive thin film, the luminous layer was influenced of 
the irregularity of an electric conduction layer, and the thickness and its property were uneven in the 
panel side. This heterogeneity had become the cause of producing photogenesis unevenness and the 
defect in which light is not emitted, in a panel side. Moreover, when a thin film lOnm or less was used 
for a luminous laver. it had become the cause that a property falls. 
[0003] 

[Object of the Invention] The purpose of this invention is creating the panel which carries out uniform 
photogenesis in the first place in a field by creating a fiat and uniform organic-substance layer. It is in 
second controlling the flowing energy distribution of a hole and optimizing an element. It is in carrying 
out the induction of the mode of a resonance of light to the interior of an element, and making emission 
spectrum w idth of face small by introducing a translucent reflecting mirror into a part of element the 
third. 
[0004] 

[The means for solving a technical problem] In order to attain the above-mentioned purpose, this 
invention uses a titanium oxide (TiOx. x<=2) thin film as a part or the whole of a hole transportation 
laver. 
[0005] 

[Operation] According to this invention, formation of a flat and uniform organic-substance layer is 
attained, and the parv us panel of a defect and photogenesis unevenness can be created. Moreov er, as an 
effect of equalization of a thickness, a thinner photogene lav er can be created and can be used now . 
[0006] Moreov er, according to this inv ention, an energy distribution of the hole poured into an organic 
thin film can be controlled, and can be optimized now. 

[0007] Moreover, according to this inv ention, the induction of the resonance mode of light is carried out 
to the interior of an element, and it is enabled to design the element which has improv ed luminous 
efficiency. 
[0008] 

[Fxample] A cross section shows one example by this invention to drawing 1 . On the transparent 
electroconductive thin film (ITO) 102 of 10 ohms of the sheet resistance formed on the glass substrate 
101. the titanium oxide lav er 103 is formed by the sputtering method by 2()nm in thickness. Moreover, 
the hole injection layer 104 of a diamine derivativ e (TPB) is ****ed by 50nm in thickness, further, the 
luminous layer 105 of an aluminum chelate (Alq3) is formed by the vacuum deposition method, and the 
Ag:Mg metal electrode 106 is formed. 

[0009] The organic FL element of structure is conv entionally show n in draw ing 2 . In the case of this 
structure, in the front face of the hole injection layer 104 used as the substratum layer of a luminous 
layer, irregularity of some dozens of nm order w as made. This is based on the effect of using the 
transparent electric conduction thin film of polycrystal nature, and the effect which lav er growth of the 
hole injection layer of the organic substance produced unevenly as a substratum layer of a hole injection 
laver. For this irregularity, it is difficult to create a uniform luminous laver by lOnm in thickness on it. 
and photogenesis unevenness and the defect in which light was not emitted were produced. 
[0010] Draw ing 1 . the thickness of a luminous layer in the element of the structure of drawing 2 . and 
the relation of the maximum brightness are shown in drawing 3 .201 is the element of drawing 1 and 
202 is the element of the structure of draw ing 2 . When the maximum brightness has the high element of 
the structure of this invention and especially the luminous lav er thickness becomes small, it turns out 
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that a difference is remarkable. This is the effect that the flattening of the luminous layer was carried out 
by the titanium oxide layer. 

[001 1 ] Moreover, titanium oxide can change the energy gap and conductivity by changing the amount of 
oxygen composition. It is with this, and the amount of a hole and energy distribution w hich are poured 
into an organic layer from titanium oxide can be controlled, it can optimize in the property of an organic 
layer, and the structure of a device, and a photogenesis property can be raised. 
[0012] Furthermore, the example of this invention is show n in draw ing 4 . Draw ing 4 is the element 
which inserted the electron-injection layer (TAD) 107 between the luminous layers and metal electrodes 
of the element of draw ing 1 . With this element, two of the optical distances of the sum of the optical 
distance (a refractive index and value of the product of a thickness) of the thickness orientation of an 
organic layer (a hole injection layer, a luminous layer, and electron-injection layer) and the thickness 
orientation of a titanium oxide layer are made into the value of the same grade as the photogenesis 
w av elength of an element. Draw ing 5 compares an emission spectrum w ith the element w hich used the 
titanium oxide layer of draw ing 4 . and the element not to use. 301 is the emission spectrum of the 
element of draw ing 4 . and 302 is the emission spectrum of the element of the configuration except the 
element configuration of drawing 4 to the titanium oxide layer 103 With the element using the titanium 
oxide layer, it turns out that the haif-vaiue width of an emission spectrum became small. This shows that 
the titanium oxide layer functioned as a translucent reflecting mirror, and carried out the induction of the 
resonance mode of light to the interior of an element like draw ing 6 . The optical distance of the 
thickness orientation of an organic layer and the relation of the photogenesis intensity of an element are 
show n in drawing 7 . If an intensity is the largest and it shifts 10% or more when an optical distance is in 
agreement with the peak of KL photogenesis wavelength, an intensity will fall abruptly. 
[0013] The configuration which omitted the hole injection layer 104 or the electron-injection layer 107 
is also realizable from the configuration of draw ing 1 and draw ing 4 . 
[0014] 

[Effect of the invention] By using a titanium oxide layer, the organic membrane layer of a uniform 
thickness can be formed, and an energy distribution of the hole poured into an organic thin film can be 
controlled and optimized. As an effect of equalization, equalization of the field interior division cloth of 
brightness and a reduction of the pinhole defect leading to a breakdow n are realizable. Moreover, 
brightness can be raised by optimization of hole injection. Moreover, a titanium oxide layer can be used 
for the sum of the optical distance of a hole injection layer, and a luminous layer and an electron- 
injection layer, and the optical distance of titanium oxide as a translucent reflective layer respectively of 
the same grade as the photogenesis wav elength of an element, or by considering as the integral multiple, 
the induction of the **** mode of light can be carried out to the interior of an element, and half-value 
w idth of an emission spectrum can be made small. 
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